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INTERSTATE COMMERCE COMMISSION

REPORT OF THE DIRECTOR OF THE BUREAU OF SAFETY IN RE IN-
VESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE CIN-
CINNATI, NEW ORLEANS & TEXAS PACIFIC RAILWAY, SOUTHERN
RAILWAY SYSTEM, AT CARDIFF, TENN, ON MAY 29, 1924

Ataust 4, 1924
La b3
To 1ux CoardrissioN

On May 29, 1924, there was a deratlment of a hieight tram on the
Cinannaty, New Orleans & Texas Pactfic Rarlway, Southein Railway
System at Cardifl, Tenn 1esulting mn the death of thiee employees

TOCAITOXN AND MCIHOD O OB ALTON

This acerdent occunied on the Third Distiict of the Southwesiern
Dnstiiet, extending between Chattanooga and Oaledale, Tenn , a dis-
tance of 83 0 miles, i the vicimty of the point of accident theie 1s a
single-lrack hne over which tiamns are operated by tume-table, tran
arders, and an antomati block-signal system The fust maik of
derarlment appeared opposite signal 264-T7, located approxumately
4,650 feet south of the station at Carcdiff, while the engine was entirely
derailed approximately 5,550 teet noith of the station, at a faung-
pomnt switeh for noithbound tiams which leads to a sichng to the
cast ot the mam track, known as the Tennessee River spu Ap-
moaching the point of derailment from the south theie 15 2 3° cunve
to the 11e¢ht 800 fect 1 length, then 1,600 teet of tangent, a 1° cive
to the left 600 feet mn length, then 4 850 feet ot tangent, a 3° curve
to the 11ght 500 fteet 1 length, then [,000 feet of tangent, then a 3°
(e to the lett 600 feel 1n length, followed by a tangent extending
to and for a considerable distance beyond the point of accident  The
bist mairk of derailment appeated on the fust-mentioned curve at a
pomnt 1292 feet south of 1its noithein end, while the engime tiuck was
derailed on the following tangent at a pownl about 240 feel fiom 1ts
notthein end, 1} inches seuth of the frog of the south switch of the
passing track al Cardidt the final derailment ocemiing on the last-
mentioned tangent at a pomt 424 3 teet from 1ts southern end The
grade 15 07 per cent descending to1 northbound t1ains from signal
204-T to a point about L000 feet distant, then level for approximately
600 feet, 0 5 per cent ascending for 2,200 feet, level tor 200 feel, and
then 074 per cent descenchng o the pomnt of acaident, about 2,200
feet dictant  The traclk 1s lawd with 83-pound 1ails 33 teel 1n length,
with an average ot 20 ovak ties to the rail length, and ballasted with
stone and slag to a depth of from 12 to 18 mches, 1t 18 mamtamed 1n
fau condition It was dark and feggy at the time of the accident,
which occuired at about 1204 a m
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DI SCRIPIION

Notthhound fieight tram fust No 74, on leaving Chattanooga at
520 p m, May 28, consisted of fise empty cars and a caboose, hauled
by engime 4606, and was in chaige of Conductor Stoult and Engine-
man Dudley  The empty catrs nele custiibuted at various stations
and 27 loaded cais were picked up en 1oute  The tirain lett Rock-
wood, 38 miles couth ot Carduft, at 1143 p m, acconding to the
tram sheet, and on 1eachmmg the switeh leading to the Tennessee
River spwi, located approaumately 1 nule noith ot the station at
Cardatt, was derailed while tiaveling at a speed estumnated to have
been about 30 miles an hom

The fiist inclication of the derallment was a mark on the end ot a
bolt on the pauge side of the east 1a1l opposile signal 2647, fiom
this pomnt for a distance of 1491 [eel, to the frog of the south switch
of the passig tiack at Cairdifl, the holls were maiked Fowteen
mehes south of this 110g a wheel mounted the guaird 1a1l, then the
bolts were maiked on the outside of Lhe east 1a1l for a distance of
1,485 teet.  The fist mark on the Gies appeated at a pomt 11145 {eet
noith ol the tiog  The hottomr poirtion of an equalizer hanger
which was Inolken was found at a pont 792 teet noith of the fiog,
while the upper portion 1emamed attached to the engine Al the
10ad crossimg just south ot the station the crossing plank on the
cast sidle of each 1a1l was torn out, while at the private 10ad c1ossing
located about 2,500 fect no1th ol the station the plank on the wesd
side was toln out

tngine +606 came to rest on its lett side ac1oss the «pur, abont 230
teet north of the switch, the tender lett 1ts trucks and came (o 1est
across the main tiack, about 315 feet beyond the engmme  Thiiteen
cats wele detaled, 7 of which were demolished and 4 badly dam-
aged, wlhile 2 1cmained upright on the 1oadbed 'The employees
lalled were the engineman [neman, and head bialieman

SUMMARY OT' FYIDENCI

Conduclor Stoutt stated that the an Inakes nere tested at Rock-
wood and woiked propeily  He1ade mn the cupola leaving tlus pownt,
but owing to the tog and daikness hie could not see abead more than
half the length of the tiain There was no unuswal swaying of the
tram At the south switch of the passmg track at Carduff the speed
was 23 o1 30 mles an how , Conductor Stoutt was of the mipiession
that steam was shut ofl near this point and not woileed agam prio
to the derailment, as the slack bunched and remained so until the
aceident ocenrred, at which tune he estimated the speed to have been
about 30 mules an hom  He dud not think the brales weire apphed
belween these pomts  Flagiman Thomas s statements practically con-
10bo1ated those of Conductor Stoutt, at the time of the aceident he
was wiiting up hills i the caboose, and judging fiom the way the
caboose 10de the speed was not over 80 miles an hour
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Several enginemen who had aperated engine 4606 withmm a tew
days p11or io the aeccident stated that they had noticed notlung
musnal with 1ts 11ding qualities

Trammnaster Dearmg stated that fieight trams of the land n-
volved, a Trut train, aie allowed (o atlamm a speed of 33 nules an
hom He aiived at the scene of the accident about 45 nunutes afler
its occurrence and on examining the engine found that the equalizen
hanger was broken  He was of the opmion that when the hangel
bioke excessive werght was placed on the engine tiuck, which made 1t
nigid and cansed 1t to be deratled

Roadmaster New stated that about 114 mches of the side of the
guard r1al was sheared oft at the fiog of the south switch of the
passing t1ack at Cardifl wheie the engine truck was dermled  Also
that two cattle guairds were torn out just south of where the engine
overtimined  He was of the opmion that the accident was caused by
the equalizel hanger bicaking

Road Foreman of Engines Ilicks was of the opimion that when
the equalizer hanger hioke 1t should have been detected mmmediately,
also as the derailed engine truck traveled approvimately 114 miles
betoie the engine overtwined, climbing the guaid 1a1] 1unning over
switchee and on the tres and tearmg oul crossing planks and cattle
guards, that 1t would have caused sparks to fly and chould have
attracted the attention ot the engme crew  Furthermore, an unusual
motion o1 vibiation would have been created He thought that the
engine was wolking steam at the switeh leading to the Tennessee
River spm1

Master Mechanic Shults stated that the lasl 1ecord he had of
any wotk bemg peirlommed on the equalizel hanger wae at the
Ferguson shops on Maich 26, 1924 AL this tine the slot 1n the
(10ss equahizel was not deep enough and allowed the hanger to ship
ont of place pernutting one spring to go up and the other to go
down, therefole, the slot was made deeper with an acetylene toich
and the hanger knocked back mto place  He was ot the opmion
that the hanger had been worled on sinee, but when wheie, o1
Iy whom he chid not know

Engine 46006 15 of the 2-8-2 tvpe, having a total weight enpine
and tende1, loaded, of 425,40 pounds the weight ot the engine
1s chstuibuted as follons Engime tiuvel, 22,860 pounds diiving,
wheels, 215,700 pounds, trailing tiuck, 34,350 pounds TIts dirving-
wheel base 19 16 feet 6 mches, and total wheel base, engine and
tende1, 67 feet 14 inch

This accident was cansed by a bioken equalizer hanger, which
appatently took place 1n the viamty of signal 264-7 On encoun-
tering the [1og of the soulh switch of the passimg tiack at Caiditf,
the engine tiuck hecame de1ailed, the wheels diopping to the 11ght
of then 1espictive 1a1ls wlile the dirving wheels remained on the
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ra1ls  On 1eaching the swilch leading to the Tennessce River spun,
which was elosed the engine tinck wheels tollowed the tutnont while
the dirvmg wheels continued won the mam line, 1esulling 1 the
(vertmning ot the enmne  An investigation mto the reason tor
the talure of this equahzer hanger was conducted by My James E
Howard, engineer-physicist, whose 1epot mmmediately follows

RLPOKL OF 1THF 1 NGINITR-PHYSICIAL

The cause ot the derailment of tiain No T4 at Carduft, Tenn , at-
taches to the fraclmre of the wiought-ron hangel of the toiward
equaltzer lever of engiue No 4606 The cncumstances allending the
deratlment ate consistently explaned upon this premise

Iixammation of the fractuied hanger shows it to have been a de-
lective forging, 1ts failme bemng cluefly attiibutable to that fact
In cervice, however, 1l had been exposed to hatteting and abrasive
eftecls which tended toward final 1uplure

The function of this hangel was to transmt that pottion of the
werght of the engine which 1s carted by the hont tiack to the for-
waird system of leat springs thiough necess11y lever~  The werght
on the front tiuck was given at 22,8060 pounds  This weight 1epre-
sents substantially the tensile stiess on the hanger under static con-
ditions

This load, 1f wmmifornly distuibuted amounts to only about 4,000
pounds per squate meh a stress which should leave a very liberal
matgm m stiength on a well-made hanger  The use of wrought
1mon w s mewbel 15 doubtless well chosen

Fieuie No 1 shows (wo views of the hanger as 1t appeared after
1ecovery from the derailed engme  The upper end was separated
ftom the shank and the loop paitially opened The left leg of the
loop as shown on the (ut appeats to have been the one which
tractmred fust but was mmmediately {ollowed by the other  The
seat of the loop, on the cross equalizer beam from whach 1t 15 sus-
pended, was battered as well as that ot the stuiup at the Iower end
ol the hanger The battering of the <cats of hangers does nob ap-
pedai, however to be an unusnal occurience

The c1ose-equalizer beam passes through the loop at the uppes
end ot the hanger  Thus beam hs a depth at the niiddle of ils length
ol 10 mehes, the ends tapernmg off Lo about 315 mches It 15 notehed
at 1ts end beaimgs wheie connections are made with leat <prmgs
and also notched at the nnddle ot 1ts length where the hanger 15
seated  This beanm 1s subject to 1ocking motion on Us seat when the
engie 15 1unning, the amplitude of which 15 lnmited by the sides of
the loop of the hanger  Abrasion of the sides ot the loop 1esults  In
the present case, one leg of the loop was abiaded a depth of one-
fourth mch, the other leg a depth of thiee-sixteenth mch
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Ly, 2 —View showing welds mn hanger and distoriion of the fibers
of the non At mcpient pomt ol factme  dEar on cut wodieites
the place wheie fiactule began
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The wearing away ol the metal 1 this manner 15 a slow process,
therefore the deptl Lo which the loop was woin 15 taken to indicate
that this foiging was made at a tume considerably antedating 1ts
falme

The lower o1 stuiup end of the hanger had a jaw 412 nches deep,
thirteen-siateenths el deeper than called for on a bhlue print sub-
nutted by the 1ailway company  Across the lower end the hanger
had been 1emforced by a piece of non thiee-fourths inch decp,
welded to 1t This method ol remmforcement o1 restoration diflers
tiom curlent practice in one ol the shops of the Southein Railway,
which 15 to hmld up the seal of & woin stirrup by means of an oxy-
acetylene torch  The use ot a toich 15 no doubt less detiimental on
wiought 1ron than on steel, and at such a place as thas less hazaidous
than 1 many other examples of 1ts general nse

Hange1s peterably should be made ot one piece of wiought 1ron,
avolding the use of welds  Single-piece 1o1gmgs constitule the prac-
tice al the ICnoaville shops of the Southern Railway  This hangei,
however, consisted of four pleces 1n all  IEnumelated m their oider
trom bottom upwaid they weie as tollows A reinforcing sti1p acioss
the lower end, the stniup and lower half of the shank an inter-
mediate section of the shank, and the loop ab the upper end

The hanger was rough looliing, but a 1ough fo1ging 15 not neces-
sa1ly an nferior one  The contrary 1s frequenlly the case  Ham-
mel-hardenmg at low-finishine temperatuies impans the toughness
of forgings

Ifigwie No 2 shows the appeatance of the hanger o the viamity
of the loop It was photogiapbed after taking off a chup m a ma-
chime toal and DLight prekling in hydiochlotie acid A V-shaped
weld 1 the shank 15 shown  The shot mtermedhate section next
ahove was scarfed and the loop welded to that prece  These wele
pood welds A very hot fire appatently was used in wlnelh pitting
of the 110n on the 1nside ot the loop took place

The objectionable {eature ol the forgmg was at the junction of
the two legs at the base of the loop, mdicated by a star on the cut
At this place, 1t 15 believed, the lracture ol the hanger began  Lo-
cally the hbers of the 1mon were distorted A fuller was probably
used 1 the smibh shop fou closing the loop and was accountable fou
the distortion of the gram of the iron  The rteliabihity of a forging
depends upen the manner m which the woilk 15 done  Tn order to
judge ot 1ts excellence the proper ume for inspecting a torging 1s
when and wheie the woilk 18 heing done

It 15 well known that the stiength and ductility of wiounght 11on
15 gleatest 1 the duection of its grain, showing a considerable 1e-
duction 1n aosswise duection  Specifically, the lorging defect m
the preseni hanger was the distortion of the gram of the 11on at the
lower end of one of Lhe leps of the loop Stiesses ot tension on the
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hanger were vitually erosswise the iibeis ol the 1iron at that place
Rupture was facilitated hy this cncumstance

Responsibility for the tiactme of the hanger 1 pait attaches to
1ts nse, which was continued atter <o muel abiasion at the sides of the
loop  Eccentiiaty of loading on the legs of some degiee, would ocem
as one leg was abraded and then the other duning the 10cdang of the
aossheam  The battering of the seals of the loop and stinup ends re-
spectively issignificant They had 1recerved loads ol vary g intensity

The total tensile sliess on the hanger under stalie conditions as
stated was approamnately 23,000 pounds  This stiess would vary
weth track conditions It 1s not known whether oscillations would be
suthaently 1apid at lugh speeds to momentarily 1ehieve the hange
from load Shop repan 1ecords show, however, that the loop had
been known to leave 1ts seat on the crossbeam and give an unequal
load on the torward springs of the engme A deeper notcl was buint
m the crossbean by means of a torch to prevent the 1ecmiience ol
snch eccentiic loachng The battered seats imdicate that the contact
suifaces shift then positions from time to time 1 this member, m
tespect to centers of effort

In conclusion 1t 15 belieyed that the derarliment of ttain No T4 was
caused by the fracture ot the hanger, the fraciule oectiimg where the
fibers of the non were cinuped during the operation of forping

ST AIMALRY

The present derailment appears to have heen cansed by the fiac-
ture of the hanger of the tront equalizer lever of the engmme  The
1eason 101 the tailuie of the hanger 15 attithutable to a forgme con-
dition  The hanger was found to have been built ap ol fowr separate
preces welded together  In the forging of the loop at the upper end
of the hanger the fibeis ot the 1om was ciumped, bimging the prin-
wpal strains of tension crosswise the gramm Inm wiought uon the
stiength 15 known to Le weakel crossnise than m the diteciion of the
grain  Ineipient 1uptme began at this ctimped pownt lollowed by
complete fracture

The hanger showed wear, abraded sides of the loop and battered
stats at cach end  Tts condition 1mmechatelv preceding its tractule
was unsetislactony  Inasmuch as thns engine had been 1 the shops
for 1epans in conneclion with this paiticulay member withim a
pertod of two months prio1 to the derailment, the worn condition of
the hanger should liave been noticed

Furtheimome <nce 1t 19 the practice ot the rathoad company Lo
tabiicate hangers from a <ingle piece ot wiovght non to avoiud the
uncertainty ot welds, the opportunity should have been taken to 1e-
place this hangu with one ot mproved talncation

Respecttully submutted
W P Borvaxp, Ducctor

WASHINGLONY COVEENMLANT [RINLING QLLOICGD 1924
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